The goal of this paper
Introduction
The work presented here is due to a situation that, for a few years now, has been confirmed and accepted as a fact in the Spanish university: the scarce level of knowledge of a quantitative nature of the newly admitted students, who access to the area of Social Sciences . Students are faced with serious difficulties to be able to follow fluently the matters related to Mathematics and Statistics, taught in the first years of faculty. In particular, in the case we will deal with, students who access the degrees offered by the Faculty of Economics of the University of Valencia, present a pre-university level that is not enough to successfully tackle subjects with mathematical content and / or statistical.
This sometimes leads to a sense of failure, both for teachers and for students. The problem is accentuated if one observes the high dropout rates in the first courses.
This perception is not given as an isolated case. In (Cabrera, 2015) a compilation table of factors and variables related to abandonment is described. In this table prior knowledge appears as one of the educational factors related to abandonment. This problem has prompted certain university teachers to look for ICTs and new pedagogical tools, as a help to alleviate the detected situation as much as possible.
The study of this work focuses on a particular case, the Faculty of Economics of the Universitat de València. However, concern for the results of students in quantitative matters is a recurring theme in the meetings of university teachers. See, for example, the papers presented at the annual meetings of the Spanish Association of University Teachers of Mathematics (ASEPUMA) for the Economy and Business, www.asepuma.org. In these meetings, a section is dedicated specially to teaching proposals that motivate and facilitate the work of the student. In this sense, for example, (Masero, 2016 ) presents a didactic proposal based on ICTs and active methodologies focused on students.
In the case of the authors, the experience of years in the teaching of quantitative subjects has allowed us to have a general vision about the evolution of university studies since the Multidisciplinary Journal for Education, https://doi.org/10.4995/muse.2018 .9777 Social and Technological Sciences ISSN: 2341 -2593 Casasús et al. nineties. From this perspective, the objective that we set out in this paper is to justify our vision of where, and for which reason, e-learning and, consequently, MOOCs, will be introduced inevitably and necessary in regulated studies of economics and business.
Because of this, we will rely fundamentally on the analysis of the use of ICTs evolution in the degrees of the faculties of economics, from the last years of the bachelor's degrees to the present.
The structure of this work is the following: in sections 2 and 3, we analyze which factors are significant in the academic performance of our students in two temporary spaces, before the implementation of the degrees and after their implementation.
The results obtained, in favor of the use of ICTs, lead us, in section 4, to analyze whether the situation is still present, when the incorporation of the e-learning methodology has become widespread Finally, in section 5 we present the conclusions obtained.
Pre-Bolonia precedents
Doing a bit of history, and focusing on the particular case of the Faculty of Economics of the Universitat de València, the background of the current situation can be said to have started in the 2003-2004 academic year. In this course, an Educational Innovation Project (EIP) was launched that involved the two centers with the highest volume of enrollment, and consequently of teaching activity, of the Universitat de València, the faculties of Economy and Law. The EIP we refer to, is the implementation of the double degree of Business Administration -Law (BA-Law) (Dasí et al., 2007, López, Diez and Ivars, 2010 measurement, all the tools that would characterize the Bologna plan were introduced, as if a laboratory (a teaching one in this case) will be: evaluation of skills, skills, joint schedules, coordination, incorporation of ICTs in the teaching-learning process, etc.
The observation and analysis of the results that were obtained gave way to numerous studies with different objectives: to predict what might be the strengths / weaknesses of the Bologna plan; detect the factors that, being related to ICTs, significantly influenced academic performance, etc.
One of the results obtained from a survey made to the first year students of the 5th class concluded that the option of baccalaureate course (OPCBACHI) had an influence on the average grade obtained, this being higher in students coming from the baccalaureate of Biomedical Studies, followed by those who had taken the options of Technology, Social and ultimately those who came from a Bachelor of Humanities. Table   1 contains some of the parameters obtained: There were also clear differences between the grades according to the level of studies of the parents, obtaining better results those students whose parents were highly educated.
As in the case of the previous factor (OPCBACHI), Table 2 and Figure 2 contain the results of a descriptive analysis and the graphic representation of the average grade according to the level of studies of the parents (ESTUMADREPADRE2 1 ). 1 We consider the characteristic ESTUMADREPADRE as the level of studies of the parents (obtained considering the sum of the level of studies of the mother and the father, each one of them at 5 levels ordered from lowest to highest). And according to operative criteria, the cases in which the characteristic "ESTUMADREPADRE" took the value 8, 9 and 10 were grouped, giving rise to the characteristic ESTUMADREPADRE2.
. The careful observation of these results led us to the application of the ANOVA technique (sig = 0.001) that confirmed the differences between the different cases.
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However, among the items considered in this study, the pre-university level of quantitative nature was not taken into account, since it was understood that this level was the appropriate to tackle successfully the subjects that depended on the said content.
Moreover, the agents responsible for the entrance exams to the university (PAU) communicated this fact year after year to the university services. In this sense, the conclusions of Casasús and Crespo (2004) show the "useless/invalid indicative value of the results obtained in the tests of selectivity", being a great difference between the levels that could be expected by the grades obtained in the PAU and the ones that were really reached in the Mathematics course of the first year of the degree 2 .
In the introduction of the new methodologies that began in that period, activities that required cooperative work and self-learning gained strength. See, for example, (Esteban et al, 2009) as an example of activities that would be a starting point for new methodologies used later in the Bologna era.
Post-Bolonia precedents
It should be remembered that the Bologna Declaration, carried out in 1999, was the beginning of the process of building the European Higher Education Area (EHEA). In addition, in the case of Spanish universities, the implementation of this process was In addition, the start-up of the Bologna process was accompanied by a notable increase in ICTs (Agudo, Hernández-Linares, Rico and Sánchez, 2014) and tools based on so-called simulation games (Bezanilla et al., 2014; Méndez, García-Pernía y Cortés, 2014, Urquidi Martín and Calabor Prieto, 2014) .
Once the degrees were implemented, an increase in the deficit of the pre-university level was detected, as well as a decrease in interest on the part of the students in subjects with a mathematical load. A comparative study of the academic results between the bachelor's degrees and the new degrees (López et al., 2016) tried to corroborate / discard this "sensation". To do this, the data corresponding to the academic performance of the ADELaw PIE students and the ADE-Derecho PDT were selected. The selection of these degrees was considered adequate given that both programs had similar characteristics 1. Obtaining two degrees: Bachelor / Bachelor in Business Administration and Bachelor / Graduate in Law.
2. Integration into the curriculum of the contents of each degree.
3. Equality in the requirements required of students to continue within the program.
Use of ECTS credits as a unit of measurement.
Thus, the possible differences detected at the performance level, most likely due to other factors not considered, among them the pre-university level of quantitative character of the students who accessed the degrees offered by the Faculty of Economics. Therefore, the analysis carried out focused on a subject that required such a requirement. In the analysis carried out, almost all the factors constituting the inputs in the teaching-learning process remained constant: subject matter, methodology used, didactic material, timetable, evaluation system, use of pedagogical tool (group activity), ..., concluding the existence of two factors that marked significant differences in student performance (sig = 0.0093 for factor TT (Type of degree) and sig. = 0.0097 for AG (Assistance to group activity)), in favor of the students of the double degree and of those who attended the group activity:
1. "Type of degree", at two levels: double degree (DL) and double degree (DG).
2. "Attendance to the group activity", at two levels: "the student did attend", and "the student did NOT participate in the said activity".
These results can be corroborated from the observation of Least Significant Difference (LSD) for both factors As it can be verified, the non-overlap of the aforementioned intervals makes it possible to reject the hypothesis of equality of average scores for both inputs, the mark being higher for the students who belonged to the double degree and for those who had attended the group activity.
Current situation
In order to study if the situation described in the previous section is generalizable to the rest of the degrees, a basic quantitative test has been carried out for the students of other groups of the same faculty. This test, conducted on the first day of class, is a continuation of those that we have been doing since 2008. This has allowed us to have a good database, from which we have extracted some of the conclusions previously stated. Initially, the information was collected in written format, and was carried out since 2014 using the Electronic Voting System (EVS).
Tables 3 and 4 summarize some of the results obtained and that were carried out in the degrees of Tourism and International Business (GIB), among others. The structure of the information presented is as follows:
1. In the first column the statement of the question is collected.
2. In the second column the possible answers (only one is correct).
3. The rest of the columns present the percentage of correct answers, according to the promotions (three from Tourism, Table 3 , and one from GIB, In the case of GIB students, the situation becomes worse if one takes into account that the results presented correspond to a second test carried out in the fifth week of the course, after having emphasized basic descriptive concepts. Note that the number of correct answers does not reach 50% in the question referring to a measure of elementary dispersion (the variance), nor to 20% in a simple question of categorization (several questions of this type had been previously resolved).
The reason for the choice of these degrees lies, basically, in that they are two degrees with very different characteristics, and therefore they collected a great diversity of students, making a fairly representative sample of the students of the Faculty of Economics. Some differences of interest between both degrees are:
1. The entry mark is very different, about 7 out of 14 in Tourism students and 12, out of 14, in the case of GIB students, which, in principle, should have an impact on 3. Different number of credits in the syllabus, 6 credits for the students of Tourism for the subject of descriptive statistics without any mathematics credit, and 4.5 for the students of GIB for the subject of descriptive statistics, probability and introduction to the inference and 6 mathematics credits. The generalized verification of results such as those described above, together with the possibilities currently offered by new technologies and the help of the Servei de Formació Permanent i Innovació Educativa led us to the development of new instruments that complemented and supported the regulated courses we teach at the university. In particular, the movies produced are hosted on the University's website (mmedia.uv.es) and we can state that they have been very well received (we consider proof of this, in addition to the favorable comments of the students, the increase in their attention in class, the decrease in absenteeism and the number of visits the movies had); these data are shown in Table 5 3 .
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The values contained in Table 5 are biased, because after entering the video links on the website of the educational innovation project to which the authors belong (http://pages.uv.es/piclickers/cat/MenuH_mUVies.wiki ) all the visits were not reorded in the mmedia.uv.es counter https: //doi.org/10.4995/muse.2018 .9777 Social and Technological Sciences ISSN: 2341 -2593 Casasús et al. Being aware that these recordings, made at a first moment, only solved partially the deficiencies detected in the subject matter of the subject of the degree, but not the preuniversity gap detected, and coinciding with the first call for MOOC courses for teachers of the University of València, we decided to participate by presenting a proposal that would allow us to develop a MOOC whose content would cover the deficiencies detected, a proposal that was approved.
In the MOOC that we are finishing right now we have taken into account some of the deficiencies detected in the elaboration of previously recorded movies, somewhat long in some cases. In this sense, (Guo, et al., 2014) perform a study on how the design of the videos affects the ability of the video to attract the student, one of its results being that the short videos are more effective. Thus, the MOOC developed is in line with the cited authors, since the videos meet the following requirements:
1. They are of short duration (an average of about 5-8 minutes).
2. The image of the teacher and the slide are inserted.
3. The explanation developed by the teachers is shown on a Tablet, as a blackboard.
Specifically, the MOOC developed consists of nine modules of about 6 lessons each, together with the complementary material that has been considered necessary (links, bibliography, self-evaluating issues / problems, evaluation test ...). The lessons are of mathematical-statistical content at the pre-university basic level, and with them the student is asked to complete the knowledge that will be necessary to continue with satisfaction his/her university studies.
Students can take their own pace, as well as skip some lessons if they already know them, and address in particular the one they need. From our point of view, it would be like having a book and consulting a chapter when necessary, although the content as a whole has coherence and can be fully studied as an introductory course to the university.
As can be inferred from the above, our objective at this time is not to convert our classes into inverted classes or flipped classroom, but we agree with (Aguado, 2017) that the "use of a MOOC as a complement to regulated training" can be an opportunity for students, with advantages such as:
1. The possibility of accessing the available materials at any time. 2. The realization of tests that allows them to check the assimilation of the subject.
3. The access to the material individually and at their own pace.
It is even more important in this case, in which the MOOC developed is, for our economics and business degrees, a necessary tool, almost essential, for the correct followup of the subjects of quantitative content (as we have seen in the previous sections).
The process of preparing this and any other MOOC related to the regulated degrees requires the participation of both the corresponding universities and the agents involved, mainly teachers. Aguado (2017) states that the effort involved in planning, organizing and carrying out a MOOC requires a significant involvement that not all teachers are willing to take on, especially in these times when teaching is much less valued than researching .
This statement is in line with what years ago concluded (Kindelán, 2009) , who after affirming the need for teaching and research tasks should go hand in hand in the daily work of university teachers, recognized that the current teaching model is giving priority to research to the detriment of teaching.
Conclusions
After the comparative study carried out between undergraduate and graduate degrees, it has been detected the fact that undergraduate students in economics graduates presented a higher performance than graduates in subjects of a quantitative nature. It also detects a downward trend in the pre-Bologna era, sharpened later in the post-Bologna era. In addition, this situation is prolonged / aggravated in the following courses. The study reveals a low level of quantitative knowledge in almost all the degrees offered by the Faculty of Economics. As an example, the results of three Tourism promotions and one of International Business have been exposed, providing conclusions that are, at least, worrying. The deep concern that produces the evidence obtained, together with the widespread use of new technologies in society, and in particular in young people, has led us to the use of ICTs that complement the usual teaching in the university. In particular, the use of a tool such as MOOCs gives us a great opportunity to help students with difficulties in following certain subjects (in our case, quantitative subjects), or to follow a complete course of introduction to the quantitative subjects as a training for the university, if for some reason they had not completed it.
ICTs in general, as well as MOOCs in particular, seem to postulate, if we follow the development of this work, as the precursors of future models of mass education, online and open, which are being considered as a very useful tool in education, both regulated or not. Aguado (2017) argues that the use of a MOOC as a complement to formal training can be an opportunity for students and our response to the question posed by (García Aretio, 2015) about MOOCs such as tsunami, revolution or old fashion would be that have come to stay, in the current format or in future formats.
